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(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject 
polymer having narrow molecular weight distribution and 
capable of exhibiting excellent mechanical 
characteristics, processability and abrasion resistance 
by polymerizing a conjugated diene-based compound by 
using a catalyst system in which specific components are 
combined. 

SOLUTION: (A) A conjugated diene-based compound is 
polymerized by using (B) a catalyst consisting 
essentially of (i) a rare earth element-containing 



compound having 57-71 atomic number of the periodic 
table or a reaction compound of these compounds with a 
Lewis base, (ii) alumoxane, (iii) an organoaluminum 
compound of the formula AIR 1 R 2 R 3 (R 1 to R 2 are each a 
1-1 OC hydrocarbon group or H; R 3 is a 1-1 OC 
hydrocarbon group) and (iv) a silicon halide compound 
and/or a halogenated organosilicon compound to provide 
the objective conjugated diene-based polymer. The active 
terminal of the resultant polymer is successively 
reacted (or modified) with a specific compound to form 
the objective polymer in which molecular weight of the 
polymer is increased or polymer chain is branched. 
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[o o 3 3] i *^ic^3^x, #e>*i«^a:2;x 

X^fi-^*:©afi 5 P±^^fl: (M\y) iliRspi^f* 
(Mn) i:©jfcfcT»6Mw/Mnl*, #4b<tt3.' 5 
WT« S6>lC^.b<ti3. 3J^TT'&So 3. 5?:® 
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flB (a) ~ (d) fmo'tMtZay hu-)lt&z£ 

X>3fcS£#0A---)ftijg (MLi+4 , 10 01C) 

&&i<\*l 0-1 0 0, $e>C^Ktil5~ 
9 0©#SHT*&5. 1 0*Sr?tt, 

5^-15 0^, 10 

©#y -7- £ & y , i 5 o T&aiAs 2:inxtt*^ 
y, d-;i>^^>au -T'OSfc&yB&c b^tfi&ttc 

y, . K£ jitffisiaicfc yswfefcSfei y, 
* ^ * t & y in«^<z>ttiB*< 

[0 0 3 4]" BWfct*^yx>*M^*.. £ic 

fWcjcyiHMWfcsfc-eft*. -r, 20 
)£f5 l #©3^s.±:i;icj: y,/si^&*fi 
[00 sre f *%ffiiz£\ %t; Mi?-tim&&t.K 

jca^ ( e.) >>6^i^t^^ib^|.iiif>ny 

R* . M' Xj-i . M' X, X,- ''■ 

• •• - • ■ • . (Ill)- ••■ 

(3*5*. R4 ttPSRjgi i ~ 2 0 ©0S^^&£tJ&ib7K 

-hSBsS; (I II)*, M' #XXM^©^tci*, (e) $ 
# £ LT te, MA.lt h ; y 7 1 x/i,* x? n y K h 0 7" 
f^Xi'D'/K, hV j vfu i^;i>XX£ □ y K, h 
y ^swi/xx* n u K, i> y u y K 40 

K, 7xx;i/^x^ y ,^;n y k, ^Mjc h y ? p y 

[oo3'7] ±is^ on)tf> M' - fftrjmm* 

p a y, > V-pf-jiv □ □ x h y ^ ^1/ 
i'OD^x ^i-^nn^x is^yji 50 
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oa^x ^-^^i/Sy^ppi/vx ^;|/hy^ 

pl^;i/hy^PPi/5>, EBft-fWrW** 

[0 0 3 8] $e>lC ±1^.(111)*, M' 
AM-?-(D^tC^ (e) JEiJt^i: LTIX. WLtf > 'J 

)W)^-7U h y ^ p y k, Eig-fb^i/yx^A^^ 
xmfioix&z.ibiz, .sc an)*. M'''.jvy 

•a-tcii,' (,e) fi^^bTli, mt^Hm-fby^*^ 

Ptfe>*i5...; ! . ... , ; . • 

[0 0 3 9] *»|HcfeV^T.-. (e)..J^&VU 

T, TfBsS (IV) T**$ti-&x7.7=-;i^ ifeli^fB 
5* (V) T-&2ft&*n,tf-/imZifrtpK&A,1£1M 

R4 n M' (-R5 -COOR6 ) 4 _ n • . . (iv) 
R4 n M' (-R5 .-.COR6 ). 4 _ n . .. .... (y) 

(^*; R4 ~RS »ira-*fcliM«:y, ^Kl~2 

©^^#*^^fb*^St'$> y ; " ^fc*;i/3jfx;v . 
^lix^^i^^^X'V \T fe.«k.< l 4 ^i*XXW 

KAD^>ii^^nliO~,3©!iSgiT*feS„ .) ' 
iili feO . ( e ) , &§0&l}&m LT * <k V x„ 

[0 0 4 o]. ^VfrpS^mtiBU^^^^ (f '). ^ 
rv* ux/yibSmik. rigS (v.i) •ekdtt'Sto 

■; ' *• '" : - v 

y^C-ZH^.;>;«. • (VI)' . : . 

x-fes. ).':' \ a. 

d£T% (f ) fife^©^*.,. Y^^g[^ ZA^»K 

y, Ytfrymm*. ?*<i;j 
yr±- h-fb-^fer-fey, Yfei^z^^fc^ym^ 

fc^fcggfij^?-©©^ .rawi^T?*y»..y«wB?aR. 

'z*W^-»?M^^r, «IKb*;i/sKx>i/Tf jfey, ' y 
^.t^Z^^^fc-f^^M^©^ zi85fb^T.fe 
C/*»Lft3We», (f ) ^li, 3ti&©>fi^te-B: 

[00 4 1] ZlO^i, *T->fc£ttfc LTtt. m« 

x^^^t-x T'fMfx 7i-;i/^f>. 
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6. -TV J/7*- Mb£$JfcbXW; m«7i-;W 
ys>7y— k 2, 4-YV\>y 9 MVisJi— k 

2, 6-h>j ux:m yt/7-*-- k y7i-;w^> 
$M v s>7^— k jKU * u y * # -f ^ro^7i-W 

hfc£#f ^*-f V 5/7*- Mb^ttfc bX 

«u to^x-;i/^>ryt/T^-K 2, 4-hU 

UX^t*^ Vi/T.ir- k ^*^yi/>S^*-fV 
i/7t'->«!^i(f bW. 5 Rb£4£jfc io 

N, N,' -x^^i/jtfsM ? Ffcifj&W&JvS.. 
[0O42] jKyv-©fm^£^2i^ (g) ^ 

fo,3ip^n tib^ (vii) x&sjv&rasi 

[0 0 '4 3] ' V . ' " ' 
Mb 8] ,: ' ' 

C v^/ C ...... (vii> 

[0044] , (5$ttOY' ,wu w&m&s *vmm*t. 20 

l/Xtf^ K^^D'fcfl/'i/^^'^ 5/? DA^r 

■fey*3p5/ k : 't& teX.f&F* xstf^MfcfcSi*, 
x^^b^^.4*.^A^^6>>iS. 'i*U x T l/i/ 

l/WSX N-7i-;i/lf U^SX N- (/S- 30 

i/r x^m x^ 1/ f*we>tts. $ e> 

[0 0 4 5] ^UV-Ofgtt^ifSJ^S-frS (h) '/N 
0#y4b^y.5/7/4b£&l£ TIE5S (VI I I) Tf« 

-N=C-X*fr&- ■•(VIII) 

I 

( h ) Xa Vxfb* V J/7 ^ -fb-^fei: bX li> M*.tf2 40 
-75.V - 6 - v u y bx 2, ,, 5 -i?yn4tf y 

5?X , 4 -> □ 0 - 2 -7i-;^tV f V X 2, 4 , 
5 - hyyp^-f ^^y-)k 3, 6-$;^DD-4- 

^ ^;i/tf 0 y s?x 3,4, 5 - h y # □ o ey 
x 4-7^>-6-*no-2-*;i/#yh^ys5/' 

X 2-75> > -4-^DP-6-^^;i/tfy5^X 

2-75^-4, "6-y^Dnbry $i?x 

-2, 4-5>* h*S/lfU 55>X 2-£DPb?>M5> 

x 2, 4-^Dn-6-^f;i/i^i;$^x 4, 6 
-^dd-2- tfy$5*x 2, 4, 50 
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5, 6,~rh5*PPtfyS5?X 2, 4, 6-hy? 

nnbry^^x 2-7^^-6-^Datfvyx 

2, B-99UU\£9Vy* 2, 4-fcf* (>lfM 
;*) -6-^DO-l, 3, 5-h'J7^X 2, 4, 

6- J>y^no T l, 3, 5-hy7.^X/2.r^D ; E 

-5-rihD^7y*->K 2 inn^i/fri/- 
;k 2-*pp /Sx/rf^y^i/fc £j6we>*is. 

[0 0 4 6] ' ^VY-W^^StS (i) * 

7- )tftma*tztim^\^'T%& (viv'y ~ (x 

I V) T-^ls ftS^&^l^b^X&S. ' 
R7' r "(COQftjj;i ; . • • • (VI.V) 

R8 (COX) m . • • •. (X) . 

r9 - (cBp^RiO); . (xi). 

Ril-Ocb'0-R12 ' . (x j p 
Rl3- (COOCO-R14) „,, - • • (XI II) 
[0 0 4 7] 

Mb9] ... . ;;" 




[ p 0 4 8] ' : 0 -r ; 'Ri5ii|^-$'fcii|l& y , ; 

n^Mt i "~ 5 d ^i^#&^^tej^-;xVs.D 
• miii ~ 5'0^T*'^i o • ) ' ' 

rix; • ( i i^©'6'4':% r .(^i'v);:^s,n*'3!)^ 
bx.fi, K^Mft: ^£'7 y >sk ..t's?^> 

v hwts vti^vy^M' * vy'hm^SM0'^ y 

[0 04 9];^ .(x)' ^s^*^sgV>^t*i bX 
tt.; ^J^-tiB^^ a y X' Vq.^>^^ q i; k 7*^ 
n y K A y yg?^ a y k * ymp 
y r 79 y □ y ,^j*®p^ d y k> X^V 
y ^ d y k; , y ^ jmt d v : x. >mt u y 
***ui#*ay K, 3>7-fb7-fe^;k '3-7-fb^ 
yy-f;k y.v.tirti-M 7»^^i/>fM^ 

[0 0 ; 6 0 3 [isfC (X I ) . x*^ S *is x*x;Hb;£^ b 
x tt, ^l^JS^txf-;k xr ! 7.y ygfx^ 7Ve 

r'tVrikikfrw **7t y^x^>C, : y*A«^ 
x^;k x vyfijvsti/* ■? L ;k ; h y ^ y y h^t K y -f 

^■;k tfn^ y v hWtrh'rXirfJl. * y >y hWt^* 
txf;k BH»y.x-;u jK'J * * y I/- h. 

7}<y xx;v7^ y v- k iKy-f yy^;i/7^ y u- h 
tfe, * (x 1 1 ) x^$tt-g>^x^ x ;wb 
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Xn£*>St, ***>fvHBfc. stefc^ 
X* ym> a&Mr>r (x I 

1 1) x-&2ft&ft^<pm&wm>* m&z2/\*& 

^\sJ>m2m&fo&Z<D#, (XIV) T*S*164HF- 
[0 0 5 1] :.(i).*»J?HttffeflsA4W*. #58 10 

w<d mzmtefrte^mhT's x y > 

(i) «^tt»'; ifflJ^4^^ffl-t-&z:i:^ fc*vM*2 
«^feifctel/tJBv**££%»TS.&, S.<dK> (i) 

( i ) . jfc&li' Itttfc C < tt^ih&fob^® 2«2U: 
& 75;-^S^b^SWftt LT^tf=t© 20 
[0 0 5 2] tKU V-©?Si4^£&fS£-e:£ ( j ) ;*> 

;b^>S80)^^ti, TlEsS (xv) ~ (xvi I), t* 

R", M' (OCOR") 4-1 • • • (XV) 
R", M" (OCO-R"-COOR") ,-i 

• • • (XVI) 

[0 0 5 3] 

Mb 10] 

30 




(XVI I) 



[0 0 54] (5£cK R™~R22i,m-ztc.\$mm. 

xim 1 ^-^m^^-tfc^i/v^^A^ 1 &o~ 

3©$ig&T*&<5. ) . 

[0 0 5 5] lit, ( j ) *&»•(*)•> ±i25£ (X 40 
X7fU-K h U 7 xx;t/;*X- 2 -x^;ix\3r;9-r 

-k h'J^i-^xt??-^, >')7i-;i/^x 
K b 'J 71^X7^ V }/- k HJ-n 
-Xfyi/XX^i'-k hy-n-"X*71/XX-2- 

x*yi^*-y--r-k hy-n-yf;wxt7f- 

k hy-n-X?;i/;*X7-te-r-k hy-n-Xf- 

;i/*X7 2 y u- k h y - 1 - Xf-^x^ v u- 

k h 'J - 1 -Xf^l/XX- 2 -x^l/^-y-r— k 

h y - 1 —?f-)\,7*x±77— k hy-t-^;i/7. 50 
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X7"fex-k hy-t-X?\N/XX7#y 1/-K h 

y w y -f*)\>7.x ! 7 9 u- k h y v x?-;i/xx- 2 

-Xfyi//\*iJ-r- k h y >f V7*^Xt7f- 

k hywv^;i/^X7-fex-K hy^fvyf-;^ 

X7*>Jl'-k hlMvyntfAttX^plz-k h 
y y Xd £;i/*X- 2 -x^;w\=H-r- k > U -f 
y Xa f ;i/*xxyf— k h y -< y Xd tf;i/7.X7-fe 
x-.k h'MyXatf;i/*X7*y v-k 

S/;i/7.X^ 9 U- k h 'J 2 -x-?-fc<\ 

*-y~r-k h'J^S/;i/XX7-fe7 i -h, h'J'vfrS' 
;i/^X7^yu-h, by##3\>i/XX5tfl<'--k h 
y*^f^X- 2 -x^;i/^-y-r- k *»*91- 
;i/*XX:7-r-k hy#?3\n>*X7-fe-r-k h'J 
:*^;i/;*X7? y I/- k h y - 2 -x^;u/\^S/;u 
*X5 >7 V- k h y - 2 -xf-;i/A^ 2 - 
x^i/^ap-y-x— k h y - 2 -x^ywvap $/;i<XXX 
K h y - 2 -ji^K^wwxytT- h, 
h y - 2 - x^;w\*$wi'*X7 d> y i/- k h y ^t- 
7y;i/^.X5'7i/-h, hy^-r7y;i/^.x-2-x5 L 
;i/^=¥-y-r- >; hy^5 1 7y;i'xx>77 i -h, >y 

*-r7.y ;i/^.X7*-5r- h, h 'J 'j ;i/XX7f 'J 

i/- k h y <^>^;i/>tX5'5 ' i>- k h v-^yiffl/x 
x- 2 -x^;i"N^p-y-7— bs b y ^>^xt7f 
-k hy^>^;i/XSc7-fe-r-k hyx>y;i/Xx 

7i"Jl/-H, ^i^X^fU-K ^7i- 
;i/>(.X- 2 -x-f ;i//\df-y-r- >, i?7i-;wxy7x 
^7i-MXi^7f-t>« i?7i-;i/ 
XX^7-fe-r— h> ^i-MXyT^J^k S? 

- n —7+)\s7.X*J? "7 1/- k ^-^ n - X^;i/^.X^' 

- 2 -x^;i//\^f-y-?- h, ^-r n --fi-fr^XV^T 
7 V- h> y- n - Xf-;i/^X^-7-r— k n - 
^;b^Xy7i2^- k' J?- n-zr+A/KXimr 
l^-k y-t-^^X^^V-k 
f^-XXV- 2 -x^U/^-y-r- 1 h, S?- 1 -Xf-;i/ 
7xX^7x-r7U-h, i^'-t-X^l/^X^^^- 

t -7^;bXX^7-fe-r- ^- 1 -7"^;i/ 
7.XV7 V 'J SM VttfrT.XV 1 ? V Is- K 

V Xf-;i/7>Xi>"- 2 -x^;i//\^r-y-r- £M V 

^^x^^u-k ^yy^i/xxi^-^x 

- k yy"5 L ;i/7>xs;7-fe5 1 - h; vAv^i-)^ 
x*J7i> y v- i^-f y Xn tr;vxXi;v >b u- 
V4 y Xd X-j2 - x^;i/^^f-y-^ - k y 
Xn tf;bXx^-r7 i/- k *M v Xn hT;bxX^ 

h> y-f yya^wx^tf- s^>f yX 
□ ^;u^x^7> y u-'k ^^V;i/7.x^5 u- 
i?^^;i/^x^-2-x5 L ;i/^ : y-x-h; s?^ 

*i/;]/XX^-r7U- ^ifWWX^7f- 
^^^XX^iz^- k V^t/AsXXVT 
7 y U- k V- 2 -x^/\^^;i/^X^^>7 U- 
k y- 2 -x^;b/\^i/;b7xX- 2 -x?yi"\3fy-x 
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-K i>"-2-xf;wv^>;t,*X^*-r7l/-k ^ 
-2-xf ;i/As^;b*xyT7f-k V-Z-x.9- 
Mapj/;wXi>'7tf- k S?- 2 -xf ;w\3f swi/ 
*X£WJ I/- k virir'f-frxitV?? I/- k 5> 
*9*fr*XV- 2 -x-f ;w\=3f-y-r- k 

xxt?x?7\/-h* tttf-^xvi-yT— Vs v 

— k &X77VA'XXt?9yi'-K ^f7V^ 

xt?- 2 -xf ;w\#-y-f - k y^fr u /i/*xt*x- 

t-T I/- k - S^XT? 'J )wxyt7f- k i>*^7 

y^Xx^x-tf ^ k s?*f 7y>*xs*7* u u- 

2 -x^;i//\*^- h, ^>^X^f7 
k y/<>^xi;t7f- k 8M:>i;/i/*xs*7 

X b U 5 >7 k 7 i-WX h U - 2 -xf-;W\3f 
■9-t— k ^xr^iXjjij^f-K 7x-MX 
hUT-fe-r-K 7i-i/^Xb'J7{"JU-K n- 
XSrJWWChUStfl'-k n-^;WXh'J-2- 

x^-;i//\4p-9-T-- k n -Xf ;i/*x h y x ?f - k 

n-Xf^Xh'^izX-k n-X^;i/XXhU7 

*y v-k .t-y^xj>yi??u-K t-Xf 

;WX h U - 2 -xf;i//\3f-y-.f - k t - Xf ;i/;*X 
MJX^f—k t-Xf ;i/*xi>y7-fe-f-k t- 
Xf ;vxxh y 7* u u- k -jf v^f^x h y ^t? 

l/— K << y^f^X h 'J - 2 -x^;i//\dfi^-r— 
k -<vXf;i/;*Xhy-r:7f-k 'fyxf^Xh 

>J7tf-K >fVXf;i/*XKy7#y 4i/ 

Xa tr;i/^x h y 9 ? I/- k -VvXa hf;i*x h y - 
2 -xf ;i//\3p-y-f - k W vXa tf;i/^.X h 'J Xbf- 
-K 'f vXa mxh y y-tx- k . w vXd 
*X h »J 72 'J l/— k +s*t/frXX h y 9# U- k 

^^rt/;i/xx h y - 2 -xfvi/^xx- k ^j/zi/ 
*xhyx:7x-k ^2/;^Xhy7-fer-k ^ 

=*£/;i/*Xhy7*y 1/-K *ir*JI/xXhV9tl' 

- k * 9 *n,*xvv-2-x& * 
^f;wxhut7f-K #*f;i/*xhy7irr- 
k ***\;i/*xhy7#y i/-k 2-x^^s/ 
;i/*X h y 9 »7 Ur- k 2 -x-f ;w\*£/;i/XX h y - 
2 -xf-;i//\^r-9"T-- k 2 -x^;i/^#i/;i/^X h V 
t7r-K 2-xf ^^^XhyxtrX-k 

2 -x^;i/^^;i/^x h y 7f y i/- k *-f 7 y ;i/ 
*x h y 5 c i/- k ^r7 y ;V*x h y - 2 -x*/i/ 

^X-r- k X77y'jUXXbVi-7?— k ^f7 
y ;J/*X s y 7-feX - k *f7 'J frxX bV79Vl> 

-k K>s;/i/^xhy'9f i/-k 'Oy^xbu 

- 2 -x^;wv*-y-f- k ^>y;i/xXh'Jt7f- 
k Ky^)\,7,XV)7^y— k "OSJ/l/^XhUT 

*y u-hfc^*we>*vs. 

[0 0 5 6] ±IB5£ (XVI) T^SnS-ft-S^ 
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t i/TWu »(iy7i-;wx^7,^f;i/7 u- k 
*Jy i-;i/7.X^- 2 -xf ;w\*-y-r-- k V7x. 

-MX^^^f;^!/- ^7i-;toX^t 

^f^i/vU'-k s?7xx^x^^>^;wi/- 

h, i?- n -X^l/^Xtr^f I/- h, ^-n- 
7"f ^XtTX- 2-xf M^ff - ^-n-X 

^^xtrx^-^^i/v u- k v- n-ymxxx 

h> v- 1 -Xf-^xtr^- 2 -x^r^^-y-x 
10 - k V- 1 -X^^Xfc^tf^^VV I/- k 
t -x^;bxxtr^^>^;vY^- k V^v-ii-^Ts 
x^^f;i/7i/-f, y>f yX^XX^* - 2~ x 
^;b^^r-y-?- h, b>f v^;4/XX^X>f >^;i/v u 

- h, ^ yx^-;|/^xtr^f<>^/i'V u- k . "y-f y 
y°u pbXXtf^>if-;i/v u- h, i?-^ vXo bf;i/7.X 
tr^.-2-xf L ;i//\^-y-r— k;. s?-f yXatpi/XXt? 
7.^r9^-)V7 X;- h, s?w v Xn tf;i/7.Xbi'^><> ; y;i/ 
vi/-k. ^^^i/XXtfx^^i/vu-k i*>* 

^/l/^XbTT.- 2 -x^^^-^-r- *J<\*r*/)]/7<. 

20 x^x^^^;i/v i>- k : y^*ci/)\'7sX\z*'<y*J)\> 

v I/— 5?- 2 -3&]^*pfr*X}£X**'jir? V 

- 2 -x^-;i/^#S/;i/xXtf^.- 2 -x-^;i/A. 
^■y-r- k 'y- 2-x^;u^^^)i/^xtr^.?j-i'5 : -;u 
v U- k if- 2 -x^-;p/\^r*/;i/^.X^^>b;i/v 
I/- k ^X^^^X^^^i/vl/- ViMf- 
;i/^x^-2-if;bAif^f- h> ^^^;i/^.x 

u-k ^^y^xtr^^^i/viz-h, 

7 U;WX^ - 2 -if M^ftr- h, y^f7'J 

30 ;b^.xtrxx^x;bvi/-h, ^-T^y^xx^x^ 
>^;i/vi/-h, i?^>s;;i/^xtf^^x;i/vU'-K 
^>y;i/xxtfx-2-xx;b^Xx^h> ^> 
i»^xtrx^-^ i/- k i^^o^i/xxt^T.^ 
>-y;i/vi/- k v>yx.—)ixxv:x*3-)VT¥T— 

K ^7i-;WX^ - 2 -if M^itf - i? 
7ii;WX^*iff;b7yf- ^71-WX 

\f.7s^.y0)\^7V7— v. v- n -Xf;i/xXtr^^f 

;i/7S*r-k y-n-Xf ;b^Xtf^-2-xf )i/A 
dr-y-f- n -Xf ;i/XX^7.X^f;V7^x- 

40 V-n-y^)\,y,X\^7,<y*J)^7Vr-V> *J- 

t -Xf ;bxxtr^^f y- 1 -Xf-;i/ 
xX^-2-if;K^f-h, V—it-iff-hx 

X\£ : X*9W7ifr- b> V- t -Xf JVXX^Z* 
y V)\>7 S*r- k £?-f if79-A'XX)£x**-A''rp5- 

- k vy'mxxvx- 2 -if ;i/^^-y-f- 
k ^yxf;b^x^x^f;b7^f-h, *Mv 
y"^)^X\^x^yV)^7 Vt— k i>W y Xa 
X\£x**Jl/7t&— b. V Xa ^;i/*Xl^7.- 2 
-xf ;i//\dr-y-f - S>*-r VXD ^;i/*Xbf*X£f 

50 ;i/7^f-h, ^-rvXnt^;b^x^^>i»7^-r 
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)]/7is7— k V^*i/fr7*X\Z?.'<yp i h7 

7— k S?t 2 -x^/^S/^XEX- 2 -x^;b 
^■frr-- k V- 2 -x^;w\^i/;i/*XhrX##?- 
AS7V$— k y- 2 -XfVl/A#£/;i/*X^;*^>y 
;i/7i?f- k VHr99-^X\£'X^3^rt>9— k 

y;** ^;i/7>x^- 2 -x^i/a.*-*^- k 
^^XK^^^^Tyr-- k pity+fyXXX* 10 
/<>^.7J?f- k hf7 "J^X^X^^T^ 

t— k ' ^f7 y ;b^x^ - ? - ^)^kff- 
k ^•x7y;^x^^^^;j/7$/-r- b» bx-? 

***7U72j>5P— K ^>^;i/xX^- ?- xf >i/ 
^#^-r > , vky yjixxtx-t? fjy? v^- . 
k *My swxSe***:/ Pfrftter'J h Zt$if 
£>*v&. • : .. , '. 

[0 0 5 7] $£>IC, ±135$ (XV i I ) X'&2t\Zit 

Cxity. . m«^.7xx;bXXf V- hy\ $?- n 20 

-X^;vxXv V-ir. k,' b- 1 -^f ;i/XXyV- k 
b-f yX^;i/XXvi/-k ^<^a^;i>XXvi/- 
k ^S/^XVIz-h, i;'-2'-i^;i/<<#j>;i/ 
^Xvi^-.bv y***/i/xxy hV. s?x-r7y;b 

X7V5-- .k" V~ n T^^X?.7;^-f %>v' £>- t 
-X^/u*X7^5 w k yX^)b^X7^T.- . 

k SM VXD tf )^X7Pt— k ;^*£;i/*x$> 

7-fe.T: - K ^- 2 -lf^Afj/^ij7 S*?- k 
y**^n/^X7S?f-r>> ^^^7V ! fex7^ : f'- 30 

© (e) ~ <i) ^<hit4m 6&~t$m0s k&y 
ft«^LT»^^i^*-c«*. ' • • 1 

[0 0 5 8] Z. 'z.X\. JcB'. <a)jfcjWC^i3R»te> 
3^Vtt^» P. 0 l ~2 p|>;\»i b<ii;. 

0 . 1 ~ 1 5 0 t?& y , 0 . p 1 it;, f M^oii^t 

^©.^^j^P.tXfey, £$£^&§£fcj: 40 

©ge&Rj&ix/' +i.e ptj^T>; iS.<ii- 3 pic~ 
+ 1 3 or©ifiRT?; I^Tic? o^T~i r p^ia, # 

£L<«0. 2 r 5^^Si^*^*U\. .. 
[0 0 5.9] Bl^f ^j^jESttR^^S 

&H^Mic*D^, ^ta^x>^a^©sst^^w-5^ 

&©B8gft KMHftfftC «k y HMRT't s.. 

[0060] *«pc«fcy^e>ns^yx>^fi^ 
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te^drAiiXbyKLTlteU i&MtCf&£T, XD 
ffl. ibfiiM, *«0BiS!l^ *©*6©it»©B^lRlfeiDA 

i/^^-f^*ci:*©^^-f^©h i^>y h\ -y->r'K^*- 

fbfi^SBR, ^tS-^SBR 1 , jWhWi/X EP 
(D) M, X^;i/a"A, tK^br, TK^SBRfCXUy 

[0 0 6i]' . . . 

T©^^j^e>«s»$ tis %©t ; ^v;v -idi 

So ii^^6^©4a©^t*> ! TK©^»c«ko 

[0 0 6 2] ^^-x-)|ia^ ,(ML'i+4 , 10 QIC)' 

^^MBt/Oi/x^i.'^-l^^ft. ^x;i/-i, 2 
-ti^a )" :' 

(*i/aao »c«koT*tofe„. .... 
«fl¥^j»dF-fl (Mw) tKW&HHik (Mri) fc©Jt 
(Ijjw/Mn);, ; • ; ' 
^dP\(W.M . HLC- 6; 12 OGPC^vV, 

;[o 'o6 3i .|Mi' • " 

J I S : ' K 6 3. 0 1 IC^oXMl^ L/fe. 

*yn>yx*m Rmmmimt:m\ sovx<dm 

XVV XHs 6 0 SfiTTSltetfe.' 
[0 0 6 4] *«93©«^#S:JBV%T,- TiBtC^tSB^ 

ofe. 14 svTH&fm.' 7yxtmm-=>t~y '•" 

msm ' . ''*'•: :<m 

#yv- 50 

55^a"A 5 0 ' ; ' 

I SAFti-tfy^yvt 5 0 

ffiSv.' 3*' 

*#7yyg? 2 
«fbMutxi (* 1) 1 
mmm (*2) 0. 8 

1. 5 

*D fyXobT;b-N' -7ii;i/-p-7i- 
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* 2) N-i/fu^i/Jl- 2-Ky^?-Ti?)W\/7 
x>75 K '. 
[0 0 6 5] £86091 
f L y3?lii$[UfcP'3#$5 U * h;i/©^-- h^ V-^lC 

*y*T, ' ^nK4t>2. 4 kg, l, z-rf$V 

x>3 0 0g£tt&A,fco ZltlblC, fc^CS)*** 
yfkttVi* (6. 0 9mmol)'o^D^*>1S 
tfc'^^r^E^^ (?. 7mmol) 0b;i/X> 
Jgftfc *JWfcy>fy^/l/^?^f A (4. 7mroo 10 
1) fe*lJW^>f*©S>^n>\#*i^lli (p. 0 
9mmol) 4*m©5Wl. 3->r*bx> 
5 0p.T*3.0^rl^^$i±fe^^tt^*> 5 0 

to o:6"6]..iMm 2, . 4 -y- 1 P 
-* w^-)b6.' 3 g j. -jv¥m^mah._ 

1 1 0"CCpa-;i/T*^iU M^H*£ftfc. .iaS^ffc 
©JK£te2:9 0 g, > L ^4 : .r^S (MLl44|V 1 0 0' 
•C) 1*4 4,^-1, . 4_-*#^ftli 9 7... 0 % 20 
1 : , 2-t^x;i4g^j|iil.'2%, Mw/Mn|i2. 
lT'&ofc. ... 
[0,,0 6 7] £S6#.2.:" : ' ( . 
JOifef-t-Tf; #;i/7;b4^>0»v6Di:?: 4 '. [ ;5 mm 

[OOti 8] It&MS . ; 

#g*6M 1 T% *^;b7;i^^>©85iJA£ 9. . 0'rnih 

o i izKttimi** mmi tMt>iu~eM.-£<** 30 

uzm-t. 
[6o6 9] msmi" 

mm®} l T% Em^W^©^nSS: 0. l 8 mm 9 1 
fc. ft<bnfcfi1^©#l4£#1ff : ^ 

[0 0 7 oxmttzmb { , 

HJ6M 1 T\ ES^bV-r^O^&PS?: 0 . 4 5 mm o 1 

\ztt;Lt=.im& g&t&i i t.m&<D-%&X'm&<*zm 40 
fc. #e>nfek^®^&^bfe^feitf*p»fe 
©wawwssft 1 ess*. 

[0 0 7 1] ^66096 

**jh.\zttxt-&&\t* mimi tm&ais&x-m&to 

[0 0 7 2] jHJ60!|7 

m&M 1 t% Eatt-fb^r-f *fe h y a □ >ic 



#BPP 1 1 - 3 5 6 3 3 

22 

[0 0 7 3] $960! 8 
ft*fcJSi0Mi. IQI^l^fiHlto*atTf«^ft|:f»fc. 

ft e>4xfc*i^©43&&#*T t tz&%&&mtimm 
*»rt^Mt 1 »cs*t. 

[0 0 7 4] HS6$|9 

^fe^^.sai»ifcH^^-ra^»&fffe. ft 

[0 0 7 5) £t6ftTl 0 

$mki i$kiVr<< M £ Vx&KVh uvt/f yiz 

[0 0 7,6] m&tyi 1 it , 
$mm i m^t j-^m^^-^ b y * □ a >k 

[0.077] m$m 12 

Hi60!l 1 T% EH*k?b>r>f lit &'x^;b h y ? a □ i/p y\z 

Mitim^ 'mmm i i: iw©*^af**»fc. 
ft e.tifcfi^#(5#!±=& A v *f l fc^*fe«fet«ie»©^ 

[ 0 0 7 8] lite^J l 3 

HJte^J i t*v "ESttlfc^-f KU ^ a □ i/5 >»crafc 
fcM^"cp%fe*^|f t fc^As «k 

[00 7 9] mm 14 y 
5 >\zK*.tzim& mmm i £ MR0$tirfrS6# fc 

ftfc. §^fclM®)$ii^^^J:t5M 

^©wMf^i^t. ; 

[0 0 8.0] ^jt^Jl 5 

□ 4*y\zhx%iMi$s '.. 'mm'i kmh<D%&X'm& 
^&ftfc: fte»ttfca^©^*^*Ttfc*t*fej?z; 

[oo8i]; jt^ji .. . 
wsi tHtesti^#^fc. ft&tifcfi^© 

[0032] i&gmii 
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[0 0 8 3] ttffifflZ 

mm i "c> v7=f-)\sT)\>^-vi±*8m u 

[0 0 8 4]J£WJ4 

[0 0 8 5]JtWJ5 
$$£#9 1 T% rafej#yf *«: t - -f+Jb? p U . KK308 

[0 0 8 6] itWJ6 
i«R©*y^#S?x>rfA (H*i&rt=rA (t*) til * 
y s?x>=TAB roi) 0tiumm&&2 KB-?. 

[oo8 7] mmi 6 

3=-ySiT, 5k g, 'l,_/3-3f*5? 

x>3 0 0g&ttaA/fe*. CltV&K^ »6*»P*M : i'* 
(0. 0 9mmol) D'V* 
-PMBM. If-IVDV&tVry (2; 7mmol) ©h 
^/X>.«W. *Ift^V^7;i/S-fA (5. 2 

mmo i) <Ds\*y-ym&&&rfwmk>rJm (o. o 

9mmo 1) CD^D^*>«?:I^U 
CD5f&S(Dl, 3~-7"**?x>£~2 5"Ci?3 04HI&RJ6 

wwta*fc«aKS:tta«k.* 5.(yc?e.3.odMMWf.fcf?o 

fc. : • • ■ ;•' ir : ■■ : 

[0 0 8 8] £<DM$mL<pffiMZ 5 O-ClOfc 

t>, ^JWWChU^ay K (3.; 6.minon ).#>$/* 

2 , 4 - V- 1 r - £ .W % /r-A .1 , 5 g fei^ 

U y e>^C«k OflJt^U . 1 1 O.-G^D^^T*^ 

1+4 , 10 OX)) t*4 5, li 4Hj#£££tt9 

6. 9% 1, 2-k-)Mfcg$mtl\ 2%, M«/ 
Mn(i2. 4f^L ±fe, ia^©#l4fHilli5l£* : & 

3?2lCjjVf. 
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[0 0 8 9] 7 

[0090] mmi 8 

USS^J 1 6 T\ 3e^$75?£:<#5>x*;WCft*.feJJit 
[0 0 9 1] Hig^Jl 9 

iwj 1.6 x\ mm**? \>y**i> K»ofw.fefiiw> 

[6_0 9jzygtijMf 2 0 ■ . . 

^jiiw 1 -6 tv gai&i £ 2 , :U , v ; 6 4, h u t o d - 1 , 
3 , 5 - s y 7 &y\tf&Lt£imit« ''mm letmm 

20 ^^T«^t#fe..»6^3^-#f*®»tt«:dMffb 
[0 0-9 3] ^S#21- : i 

mm i"6 tv mm^i?^4^^^^^A^ 

[0094]- USSM i ~ 6 ii r 'ibife»J 1 ~ 3 iztt u fi 

Jl¥i%^^fi (Mw) iliKW^H^I (Mn) t©Jt 
(Mw/Mn) *VJn3<. H^SHt 
30 fe«ktWJ^I4*^±U (a) (b) , (c) fej: 

. (a) &&mm?&&zt.tf%i!)->&. tfc, jtit^j 

4~5«fc"y, ^^i/T^^-y-^ofigffifi^iiic^T' 
•eaj i : 6~2.i .k.y, tt^F7«Jc; jK'Jv-ofSli^ 

:4o ^^mmftft* y tiw±t* r t 
[00 9-5] •;• 
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